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fo^X. 

WEIMSWAIIIWHWtW, tt&#4 0-2 0 0 nm 

x-h o . hjt* { 2 . 5ia±T* o . 

l^ttWAIBWISWttW, ttffift«2 0 0-1000 

[ b^ji 2 3 i!rie¥«WKst* s mi mmm t mi 
mz^z&vmwmzmz^ix^hztmmt-f 

mMfkMom-cwfetf 10-50 %t» o , 
mmxmmizi!;iiZhmm£mMim%L=Ftf¥mft 
m-x-h o , 

mri e# tMKfc tt&m&mmtLTco'&^tf 5-5 
0 %m%xh hz.t mmt^utm 1 xt± 2 tiea 

IBjKStaJBwJPA^iB^** 10-5 0 %-c* 9 . 

m B3te»ajit:*j vmimmmiTco^m* 5-2 

***a»2 0-6 0 & ztzft® t-ritm 
mxte2iztmmm®. 
msme] mzmmm&?z>m$mmmiz 

b^mimsmmvmm. 

imam] iswmMifiimcoMfrmmztix 

mmmmizttZhmm^mimmTtffflm 
m-x-b*). 

mimimmx. mmmmzm t &v mantes 



1 o«*%«Tt"^9, **o, nrramtcftisv^ 
\m^zm.^tihmw>m\>zmhmwmwm-^ 

*ix«2tciEa<03e«a. 

mfrbmszm$c?>mizfr\fxmMLx^& z t zim 

m&nmi i %m±£m®Lxmmtitimwnmt & 

t mizmttfmMn*jtixnftmmwz&mm& 
m^mmxh-ox, 

miimmmsm lscontiMz^m^yemmxh 

[000 1] 
[0002] 

tzmwm ofcfc i>iz±ffimmcon«%mmm& 
htix^h. *<rrt!kwm*x-%>. mn>mtm% 
mmm-t&mwgmxh&z t . Jtsw^yr/i^r 

x^i. 

[0003 3 ^Mtiiiirafc^tn *m 

t>s m^mwm^imcom^mmMizAmi 
x h m^mt&mft «ca v vc-hhowks tifizm& 
ixit^K ffim&w&mmz'mix^Ki)^ 

[00043 zntztb. &mmmmmme>mmtt.iz 
wrc. ftmmizffii^ti&tmmmiztsft&jjtift 
mmm {m.=f-%>m zm±.Zi£z>zbiz£>o. mm<o 
**)v*-'mm (MM*) *m±3*4fc**>* 

x*;^-sai«ws77 (%) a. tie* ( 1 ) rasn 

5. Tie^ ( 1 ) I|J47J»3ei«Io[mW 
cmi, v ec liBIBSaE[V], i, e li»K«eKmK(m. 

A cm- »], F.F.tift^E^ (Fill Facter) £^rf„ 
^=1 00X (V oc x I SC XF.F. ) / I,- ( 1 ) 

[00053 ±.mmib ixii. mm. tmw- 1 0 

- 2 5 5 8 6 3-5&*(C«, T^ttS^itf 8 0 n m 

ot-c* s ^$ ***#e^ mm® t+i *mwn 
m iwsm&tm) ow8mmmi l zmhwcDw±.iz. 

a P%«a* t fif!itf2 0 0-5 0 0 nmtl)5»^l 

vxmmm&i. m*mfommizmtz>A%ft 



t 
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[ 0 0 0 6 ] WH2 0 0 0-1 0622 2^fg 

; 1 0-3 0 0 n m ) b , ttfi^Vh$^9R» 
<0¥*ttfi7 ; 1 0 nmOT) k 

«t o . mm* i*i±s-fr 4 -r k ££H LfcfesRfljjs 

§B»«ltoWI!*3*l'0>4. 
[0007] 

££>«2. JJBOftHFP 1 0-25586 3#&f8c7«6« 

®^fii^^-fe*tiss±ism?teu r #ig2 o oo-io 

6 2 2 2^^C8Ett<03ie«**«i.fcfe*«a^dil 

k LT +»*x*;^-S8«SWs* f»4 i k 
i&F+ft-Ckl b Z b 1 Jlffl tfc. 

cooo8] jJE<ozo*>&«fciE*<Dfe* 

T Li a3Ht*RH*K^KfilWfti fcaWSr, 56 

[0009] *^Hj(i N jbiEfiasstiKo^rf safflfc* 

»T*S<utfctfDT*0» ft*i£A3t36*iJffl*£W-f 4 

£*»*H*«{JW4 -I k £ S ttk t4 .• 
[00 10] 

#<9ll;frft$#k'r4;:kfc«l:oT> 4m»flclBSiti"CO 
XjK3K«JM5Wtai«Wllt** < |6j±£-tt4C: k#T'# 
4 i k £ Eft t , *^Bjfc|ijs Lfc. 

[oon] t%ht>. wmt* ^mi^th^m 

Alff 4 36 * ftKL $ 4 flKRRV/Xti««<0**IWfc 

ifll ttSrt*4 0-2 0 0 nmX'fc 0 , hit 
if 2. 51Xh-C'J>0, «PR<04HtMk»a^i, BStf 
200-1 000 nmtfc"). 7X^? bJt#2. 5W 
±T*6ifc, &^Stk-T436mfiiS:tl«"r4. 



[00 12] **flfc*ivvc rfftto&KRfl: 

(AS) A 1 (MS) BltlLti 

(Al/Bl) ""Ktt^AISKflSWe^ 

wr*^? hjtj tits WLft^wmwm-n-m. 

(AS) A 2 mm B2T«L/i<l (A2 

/B2) fcjjrf. 

[0013] JbE036»aifc**««*l*i fcfc**!! 
MUftififli, ±fE^£2fr6]ktt3£-f 4#ft 
j^JfePAftfU:*^ 99il&aN*>2rffltci*ifr?tt 

a$ii436 (jar. »*ftaj6fcv^ > <oa»36k*w 

4|iJ£#$«^S^)i§-&i: Jttt LT*# < &4 . * 

tis ffiwttmam=Ft>s znMUftbm&t&ij 

m%mBcDft?<r)®iib!mix±z<%h. 
x, *mmmmt* %mmmzmh%mv-^> 
as**** < , f&titimmmmzm z b vx* 

4. 

[ 0 0 1 4 3 frfc. *#Pite;feivc, 36»SUIt={i±fE 

v\ tUs *mitz&^Xs mc&Mits ±ia^JRH 
imm^mizztzmmtibix^mmttz^ 

xbtiimiz®fezti%w 
[0015] ic t ^m^mmmm-i^mwm 
mtemnm%MZ'j>%<bi>Gix^titfj:<. % 
mj%<r>*x¥mm&mfoLxh&\\ 
[ o o 1 6 ] ttzs *%wnm.mmfcth¥mwm 
wts m.fmbmwwmb<o®iz&mzti&mm<?)& 

vmbits *m#mizi*&mmim%L : ?tf£< 

ztm&zbfin'ZK^nmfi'X'fo&vmz^-t, zco 
tmttmzm-t&m&tzhs ^mmizmmbxwm^ 
tihmMMnizmhitmv&whmzs: o , an^ 

Alt3ia!lffl**W436«ffi*«(W4 Z b 4 . 
[ 0 0 1 7 3 £ #&BJ!*»6*ttfc:*$v>T, ±a>o 

Btt*^i'Z>&mwntmn z ?-c?)TX'<7bittf2. 5* 

Mttt4 W±t'$>4 C i: 1fiH}& l\\ 
I 0 0 1 8 ] 2 ^JSK-fM^^^cO^JRi?^^ 
S^***^, ttS* s 4 0 nm*)lT'^4 k , flMWft' 

^k ; 5r4*3-efL^J)|. < i<?D*^fciaffi**2 0 0 
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4. -et-x, ±utmco®&frL>. m®.n±w,mm 

Si^liBteSO-l 20 nmtMitWWL 
W 

[ o o 1 9 ] wc. ^mm-imn^mm^mmm 

-\-ftt%z>ii*tim%>. -n. zcom&izmmno 

izmm^xm-Kmimmm l>h%\ k#>. 

v&mzmwim u ^mmzmTZ-tz&zix 
m 4. zlx. uzb mmcDM&frt) , u^^mm 

iYMk^mm 2 5 0 — 3 5 0 nmX'hhZ.ttfX 0 

[ o o 2 o ] ttz. *mttzn^x. ^mmm^w 
<DWMzftthitmm<7)W-&<?)m%\5. 1 0-5 o%x- 
h&ztmt i\\ zcoitWi&mi9fr<op\£ti i 1 6 
%*srt* 4 , m.nm t <t 4 fttms&ii^hs v ^ 

S3tfiteUi^J5»ow^»i2 0-4 o%-es>i>^i: 
[ 0 0 2 1 ] * ix. *»unsfevvc, 3ttxaja<os* 

6K£1f$ft4£JSI£«&? P 3*>***#5Ki% 

mx-h h t . Kimmiz * 4 atttaja***^? v ^ 
ft. *wiiM»3iopf*fc*6e«i*«**. 

ifcKSUI 6 kit* S fLiAillMSIWKP P 3 

5 0«*%£j@;i I) fc „ fe**^t4¥£*flffi<7)i& 

fiiffli^w-j -cafciwiJWWJftH- 4 %*tvfft> 4 . . , 

(aWMMirtSff) 10-30®* 
[0 0 2 2] 4fc. *5MBfc*jv^T, #tt&*0>ff*<O 

Ifc^SiiilftlWMa 1 ? (AMWHHfrf ) 

m&)?>mm+ftt tarn 4 . *«a 



-1 5«*%"f*&;t*«J:9*F4U\ 
[ 0 0 2 3 ] 4fc, *WDIfc*JVvC. 3!6«iJi*qKR« 

EESftSa^alfcfcftS^awttfrf (&JHHUI* 
ft? ) *)£*2Wi 2 0-60 ItS^T* 4 z t mi L 

m.=f- {±mmmm-) <nttmzm*WLWhztiz 
[ o o 2 4 ] mfo?$<?)mzm$>*mfami L <o 

XLtoftSWmtt&isttitf&l. 4fc. ftftgRtf) 
lt*3ft4¥#Mi^-ir*^2 0M*%*)li:^4 
, 3l£i!GHJBfe: i 4^SU)**vh$ v ^ft . %ffim 
mZktPt+ft b =Sr 4 Jo 4 . I OHMWW 

[0025] ±j&om&mti-tm£* mm 
mm-hmumtz&^x. &«mmwm- (&m 
mwm=F ) nttmrnftumfr t>m\-%mm\,zt>> 

VXimalX^Z>Zbi)WiU\ ZtltzX*). mz%) 

< mm^m&vmmzm tm 4 c t ^-c# . 

[0026] zzx\ xmizts^x. rytmmm 
m-iimLmizts^x. ztco^mttm-nttrnw 
mmmfrbw&momizfrvxmtoix ^4 j 

fcli. -«tCfflS-T4*^gi5^«^##:©^^$ 
* i «^(iSt4a^g|5c7)l<7)^«ft^O^*i: 0 

[0027] Witf, Mft®cr>mfrt>M9\-&<?)miZfrli 

x*mim=F<?y£?imtfmizMM 1 x v > 4 «ib-c* ^ 

tfciv^. 4^, «i«f, ^SI5«0Jli:^aJcDJli:C0 

wn?<r)tGmtf®tmzbmm.x&^xi>±\\ w. 
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m. xn. mm'mtM^comtMzmmzh 
mmmzb&m#m u\ 

[0 0 28] itz. JJEfcR*tc, *3SWc*iVvt, ft 

rtas^JitfeJtsjeaMWi^^w^i 1 o«*%ot 
mnmizwzimmkir<7)£iimte2 o~4 on 

ttSttSfl^^tfteWW: 5 Ki%filT-C* Sit *U 

[00 29] ic, 3t»ai*fl»ia«-sa9ft 

[0030] C<o*^fcfc , rffliMMimf&t&Mk 

^mmmnzmxmmx^h i vmbn. -m 

[003 1] Witf , ftrt»w*fr4>ft*|«tf>JIfc;Wt 

iz. ftrtaw«fciywiJo«i:^iafcsii$*i4Ji^)3 

l o o 3 2 ] *JHWi, 5etiB*^rf 6^*11 



lz£ 0 , fSn^x^/W^-3a^!»$SrW , tl»feS*ijSM 
[0033] 

nmM&vmm®m±®mm<vnm%mmmBiz^ 
^xnm&mt*. MTowmx-n. ®-ttz 

[0034] [SMWBBJB] H 1 tt, *»W^3I£«« 
«»-|ltt»JB*^-«t«lllriiiEI'C*4. 4fc, H2 
it. Hlfc>iU,fc«Kl 0 0«&^S&ttfc**ffl@T 

mmm±mmm^-tm^mmmx'h h . 
[003 5] muzffi^immi on. ±t lx. 

®F2S:W-f5 i NS*mflS2fc, ^gt^fWW2«S 

&ztLW&. ttz. m3iz^t-&mmmm±mni&2 

on. ±b LT,-Hl(c*Lfc*Wil Ofc, *fSCE. 
i: , x^— 9-- StcJ: 0 1 0 £ *f|§C E b omiz 

m^timwjzymwzmmME t frt>m&&tix 

KlBF2 2(C«V^«J!WtEi:»ttl,TV^. 

[0036] z<D&mm!m±w,wm2 on. mmm 
lZimix^mi&i.mizmizti&ytL 1 otii 

mbtix^mzmttiztLZ. 

[0037] Tmnmm 1 ^mmtmzm.^tih t^-c 

{4^<. Mffi^>eawae£tiwi(ciitt$ti£]Bm 

Sr^3i$-ti:l»^^^|>^#«^3 ^a- h Lfe 

ZnO : A 1 3-t>#7^|if|f^5, 4£. ^ -y 
yat, Xb5^ r«^r b'X&fflkX'* h W&tz ltz& 

m^ztf?z^mcvms.4±.t l zmrtii>nx'i>£ ■ 

[0038] ^H>1»M4 UTtt, iWfc/Un^fcfflV^ 

mm. $7 *mwLm&zm^zifi^ti:bLx%<7)R%! 
xtt&kr&bntffflyamftb. ltwmu . 
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[ 0 0 3 9 ] m 1 RVm2 lZ*?£ o K, 2 
ttfe&^P 3 j kfE^& . ) <7yj>%< k h~1fZ&ts 

6 k , ; <o*bs9jb 6 k sbj«® i k <omm 

W.Ztitz¥mtkm5bfrt>ffii&ZtiX^&. tlx. m 

fit,zmhx%$mmm<vft±.tfmt>tix^z> . 

[0040] t tnhh. 02 ic^-f i a som 1 

n-m&. mm 6 ^w^i.&jsimsh 1 p 3 

t J: 0 RStSftX , «*SL#L l 2 k % 0 S^ftll: 
[004 1] @2t3^1-cfc3tC. ¥#*15Cli. £Jg 

fM5tt. ±k L-c^mifwa^p u;^#»»p 

l tf)Hffi £«* $ fifcJMSfe* p 2 k *tT v t 

4. 4fc, 3fciK&UB6fcL ±k L-Ts ^»*fi^P 1 

k . &mmm?p 3 k , c^¥«#«p i m 
&mm\mt?p 3<7>mizmztitzmB&mp 2 1 

[0042] iiB^ftta^-p 1 itftizmfeZtLi i><o 

0 2 , ZnO, Sn0 2 , Nb 2 0 5 , ln 2 0 3> W0 3 , 
Zr0 2 , La 2 0 3 , Ta 2 0 5 , SrTi0 3 , BaTi 

o 3 mzm^hzi:tfX'Zh. mmmfct ixit. 

¥»fl«3fl!Sfc:, Si, GaAsftfflV^itm 

I). 

[ 0 0 4 3 ] 5St, fiabWR^S^ftcfHS^fimffl 
5-10 0nmtM^i:WiL<, 2 0-5 0 

[0044] *mtm®2(D¥mfam 5mm. 

aJB6t^S*S*Sfe*P2(41ffc:RRS$*i«t)<0 
T(i*< . J: tf/* fc{4JW**W*fc:«ft 

t»ofiSlfCJMitfj:v\ iW«iSfe*P2kLT«/ 

tlX\m7?ui,T-V. +9=.fr7faisT-ym 
<7)&B>7?u^7-V. 9uuy 4 )V&fz\$Z<nW£ 

ft(mtfW-yV7^-h-b'X(2, 2' -ft 
y^>-4, 4' -S^Jrrt^fS'l'-M JH^^A 
(ID) jflE^f^iti. qfrtifeSk IXii, X9)V 



%m$m^&zbtfx'%&. 

■ [0 04 5] JCfc, ¥HN«S20«»U, 5-3 Ox/ 

< a* . *m#w>w*nfi 3 0 
m±ix. mmKx^w^<7M=?&x*%itz® 

tf5fe*KW-t4 I -*^c7)«^ftA^J: oT»f £ I 3 

[ 0 0 4 6 ] 4*:, Hu^cOct a mmsM 6 COH^COSIJ 

^iiNWWli2<^*fl5W»fc:»Lr 1 0-5 0%k 

tphko&mmixx^h. ttz. z\<r>i§&, m&m 

6 *i 6 $KBMl:W&? p 3 ^cHWHt^Tft I. 
«^ttt. 3IMfcai6 fc^S^iAitiWfcWffF P 3 

JB 6 £^£H66KIMblMfe? P 3 AWIft* 
*ScSU16^W§tL4^JBS§^»WP 

[ o o 4 7 ] z zx. ±&&m#m 2 wziz, 

^mmfLTCOmiZ. WB&ifi 1 00-400nm,U 
4L<(il 5 0-3 0 0nmT'&£*# : 5«O#JBig 

frhmti&tix\>xi>x<. mt#frt>ffif&.ztix^x 

tin. ^JI^JHJM^^^^^e^^*^, ¥ 

#**2^tCfc(t5^*(±5-5 0«»%^»4 t 
<, 2 0~4 0«lXA»J;i3HU\ «^C0^ 

h^Mit 5-2 0*5^4 U<, 10-15W*%^J: 
9*F4U^. 

[0 048] 4fc. ^ffiCEti. «p(CRR£Sil4t^)T 
i±=5r< . fif!itf» y'Jay*!?!, foi&U^mzm 

mm^htix^&imkftthmm^xx^. mi 
i>x<. mmm 1 1 nmomwmm® 3 ±t p t «a 

1 <^s^raat 3 fcaife*iwi#»$-^ t <7)t'j> o t 
xfoiXi>&\\ 

[0049] JEfcv. «JWIE<oaiat3iMS*l i l s »* 
%«$-^T'V^ii'^t3H^§^(,^\ I -/ 1 
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msitzhntczzm^hzitfx-zh. *<dm. Br 
vztit>cr>ig-&mm mfritzi>cohmmx'Z ft. 

[ 0 0 5 0 ] £ fc , SC0^W4(±#^H^ 
£ftftk<7)T"tift<, fltf-tf, v-Utft'-X^fflUft 
ft. 

[00 5 1] 0 1 tip L7t3tm® 1 0 RVm 3 £ 

xmtz. 

[ 0 0 5 2 J Sfrf , gBJSffi 1 £»f fti§£li, #5 
A3HR«W3HS4 ±fcjtta^ 7 7l H-T S n 0 2 

[ 0 0 5 3 3 mz . jSBJKff 1 «ti3itf^ 
£>ft. -T=5ri3*>, jfe-f, UMfcf-d'y^^Wfm^Pl 

**. *fcttWHw> 

E^JSaiEfcif^ttfi? P i £»c# ft iOfc&Wc 

mm i osshjkurk 3 ±.nms i , j*v ^ruat-r ft . c 
3F8at^*vH4aaE4>T*fiii. m&ix*mmM2 

C08MM23 0 0-80 0W4 U>. 

300 xaarrfc ft t ^#?i^p i mmm. mm^ 
&8 o o°cmt zttmm&p 1 is*>e»#»*, 

I.. 

[00541 a*:, *m#m 5 ±t*»suB 6 zmfct 

[ 0 0 5 5 ] jmc s ^*«®2 (*mimmm) 
1. mm&mP2&. ^<th. ^mmM2comm 

F2 2Ctt* (it^m. HM*£fctt*tflttr£) § 

iz*mfcmm2cr>mmF 2 2 ft&ifoarasrjii 
v**i ft. *»&Mtui»$-ii-6$r 
ifLrattfaw)**. «m*flat-f ft - 1 ft . 



*7)v$i-m<v±mitm*wm&2 {%mwm 

K) +te**S*TiJ:v\ 
[ 0 0 5 6 I **J. JHMMM2rt£4*ft*ftl£!ft 
SJ!5S:ia*1-ft^%^l^*^ft^®^Wi^, 

A Lfc"Wr tlz&tacDXmiz* •) jIUfc bT J: v \ i 

£ , mi 1 os^sis 3±.iz*mm.m 2 zm®, 
i-mvxmbixii.. OT«*i&6*jbft. -ra^, 

mi WWP«lll3±fcT i 0 2 ^f««s*JB 
*tlS«§*ft*&Srfflv^iJ:v\ i»!HS*«IR3±{c 
*^£JRttt::J8*3-li:ft#8cfc L-Ctt4MDO*ife*ffl 
v>ft£ «Utf. ^b'-AlMl, 

K^±)t%&^^mK3±^«im§^ 

MfWft* IX C VD^b^*^2:fflv ^ft c t i>X' 

^ft. 

[00 571 ;wiat:LT*«ffilOifHSLfea 

1 0 1 , x^—t- s ^0 1 t^-r «fc a cffl^±(f t . 
[0058] [mzMmami uit. H4 

fe*»^3l6«ffi<0»Zlltt»S8Kov^ittW-ft. tc 

a. mitc%~mmmmmbxw,wbt:wmt®- 
nmmiz^xi&m-nftmni. mmtrnwam 

[ 0 0 5 9 1 H4 fciS-f 3t«S 1 1 (4, 3tftai 6 
iSHWSl fcfttiS^jtKS*$*iftftrt»<0«6 1 
fc, i8^«ttfcftfci8v^aifcEjI$*iftfyi«<OJ|6 
2k*»6%ft2*<0flUa**LTV^ftCi:JJW ! *i, 01 
fc*^3i£«« 1 0 1 m®<7)mtiLZGLX^Z> . 
[006 0] iiT, jfefcJS^ridfc:. Cc7)^m®i 
l^i!SU16{i«|!tcOS*^m$tiTV^ftW\ 3t» 
SL1 6 fc*W§*ift AHRftftti^Aamifte^ T* ft 

era^«6 1 ttjftft^miftaT^w* 

{410m*%OTfc ; 2rftJ:a(cil?f!fi$tLT^ , 9. S^hgB 
««6 2^fc(tft^*m-?<7)#**{42 0-6 OftM 
XfcJflrfti-jfcrliaS^i-Cv^ft. #SJfi§UH 
6 iift^jS^Wi^^m*©^ T* ft«^ 
tcti. Sl*ia5^«6 1 fcfcJtftfftMMisa^eO^^il 

&am6 2iz&tt&mimL : ?<r>ttm±2 0-4 on 

&%t%i£oizmmtix^h. 

1 0 0 6 1 ] * ix. znms 1 1 

(BKW) tt, SK3t«ffil lJJWWEai 

iz^itz&mmmxmnm 1 0 1 
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4. 

(0062] [JSHUJBBfflt] H 5 *«BL$r# 

[0063] 05 1 214, mMM6tf* 
mm lfcfcfc &vM4gfcES§iiSfclW>l 6 1 

k , ams(cft(>sv^it«:ficsniftmv<oji6 

2k*^&l>2Jf<OfMiHrLTfc , 3, ¥$tt©12# 

i £*tmm i okR«*>«js£WL-o^. 

[0 0 6 4] 3ti[gUB6 gflcfcftfC»^fttMtt*6 

3e«tt i oat^tira 1 1 Kimh^mwrn 5 £ 

ftfil 2^«ifcfeSR«BS!*»«l!! (H5HH*) (4. 

sK3t«s 1 2vmm i fc*ufcfi»t«ffl*Bw« 

[ 0 0 6 5 ] Ja_t, *»fl»»»SrSlitWWcov^Tllt 
[ 0 0 6 6 ] WitiT, JJE«*Jft»JBfc*Hvcii, 

*«2*ltt4fllrt**l/CvvciJ:n. 
[00 67] *«W)3K«SJi» flUtf, ®7tz 
^tiemi 3<r)maM60>£olz. =JBJ2Lbfi03tetk 

07t^1-*mffil 3<03tttaS6tt, &«?)ji6 1 
k WMWM 6 2k. ftl*|gBtf>Jl 6 1 k ftftffiaV 6 2 
kWlBfcI!M$*i6rt**6 3 k#^fl?j£$;frO^ 
fl&16 3c9fc£*£ftS&MI?ttMt^#*¥ 

ftfl»«6 2^m=fc9i1K< : $:l>J:oC 

[0068] ' 



(4&^. 

[0069] K0M«] jfe-f , 3t«a*fllJi)t"f 

-x h t JslT^dTOWH L tz . 
[0070] (^-* h 1 ) »OT i 0 2 ^ ( 77 
?~ b\ T^ttfi ; 2 5 nm, OT. J»§*T i 0 2 8fr 

ik^d) k zmmmiz MLXWW&zt izx*) + 
f-Tzyv-zmmiti. mz, f-^-r^9U-te 
tittfJk fc-fe;un-^N'>f yy-ifoi. mix 

[007 1 ] K-Xh2) «9BTi0 2 fi?lk. $ 
^<7)T i OjS^f (77?~ <fs ; 2 0 0 n 

m. OT» *»TiO,tfrP2i:H$) k Mil: 

fc. f-?-7X5U-£«l1&#JkLT-lr/Ua-X 
JiWy^-fcJIli* ?g^LT^-xh (Ti0 2 &-? 

TiO 2 &^2O|«=3 0 : 70) £PK 

[0072] (^-Xh3) ^-XMC ^cCOTi 
0 2 8tf (7i-*~tf, EfS; lOOnnu 7X^7 h 
it; 5, felT, #RTi0 2 e?lkv*3) *8teU 
flMKT i 0,ffrf A <7m& : ^-X h 1 <7)ir*= 1 0 : 

[007 3] (^-Xh4)^-XMI:, fftTiO 
itt? 1 L . i O.fii^ 1 : ^-X h 

1 tf)St*= 3 0:70 CO^-X h tHRtfe. 

[00 74] (^-Xh5)^-XMt, MTiO 
2 m^ 1 I , i O, ft^ 1 : ^-^ h 

i fow*= 50:50 h zmmiti. 

[007 5] (^f6)^MC.MW)7'( 
^Si 1 (iSS: 1 0 0 nm, 7X^hJt; 6, WT, 

»Ii:'<-^M«fi=2 0 : 8 0<0^-^b*P 

[00 76] (^-Xf7)^-XMf;, ^tfccOTi 
0 2 ^ (77^-Hr\ Ig;30nm, h 
Jt ; 6. 3 , JilT, i Ctt^F 2 kv^d ) €r?I^ 

tmr i o 2 e^F 2co®» : ^-x h i conm= 3 

0 : 7 0<7)^-XbZmmfc, 
[00 77] (^b8)^HC.WW)Ti 
0 2 |4^ (77^— b\ ItS; 5 0nm, h 
Jt ; 6. K OTV «MRT i 0 2 ^3 k^o ) 
L, IMftTiO 2 S[^3^«*:^-^M<0«*=3 

0 : 7 on^-xhzmmitz. 

[00 78] C<-Xh9) ^HC, fflf&Ti 
O z %k=F (T+f~ fe\ its ; 7 5 nra, 7^W h 
Jt; 5. 8. OTs frttTi 0,8^4 kv^) 

^Ti0 2 Si L 4c7)«*:'<-XhlO®»=3 
0 : 7 OCO^-XbZMMltz. 

[00 79] K-XM0)^M|C S 1|«OT 
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i0 2 a7 (77?~ fe\ Eg; 1 30nm, 

hit; 5. 2.ar.mrio i w.=F5t^d)m 

-&.U lf#T i 0 2 &? 5 COW* : h 1 <7)g*= 
3 0 : 7 0<7)^-^.h$:PSS!Uc. 
[0080] C<-Xhl 1 ) ^-A h 1 fc. JfftOT 
i0 2 Sfi^ (77?~ fc\Eg; 180nm, 7*^? 
bit ; 5, iHT, #^Ti0 2 ?4^6fcv^) 
U m^T i 0 2 ^6 : ^-X h 1 C0M&= 3 
0 : 7 OVK-AhZmiltz. 
[0081] (1-X hi 2) 1-X h 1 fc. $$<DT 
i0 2 &? (77?~ fe\fig; 240nm, 7X^? 
hit; 5, OT, ^Ti0 2 S^7tv^) ^?I^r 

U 1§#T i 0,8^7 OK* : ^-A h 1 <0|T*= 3 

0 : 7 

[0082] (^M3)VXMt > »T 

1 0 2 87 (77?~ fe\ Eg ; llOnm, 7X^9 
hit ; 4. 1, JJIT. #ttTi0 2 ti?8fcV>3) *S 

pU i Otm-seyttm ■■ h 1 cyg&= 

3 0 : 7 00^-XhfciffliU:. 
[0083] (^-XM4)^-XMl;, |«OT 
i 0 2 S^ (77?~ if; Eg; 1 0 5 nm. 7X^9 
hit; 3. 4. WT. tfeRTiOifi^fcv^) t& 

n-U #ttT i 0 2 «ff 9<OW* : h 1 <OfT*= 

3 0: 70 C0^-X h SrPIS t . 

[0 0 84] K-XM5)^-XHI;,i«OT 
i 0 2 g^ (77?~tf, ; 1 1 5 nm. 7X^9 
hit; 2. 7. JUT. WRTiOjttTlOfcV^) £ 
fc£U ItTiO^flOWfii^MtOl 
*=3 0 : 7 0CO^-Xh£DIMLfc. 
[00 85] K-^M6)^-AM(:. «tOT 
i O t &? (77?~ fc\ Eg ; 1 2 0 nm. 7X^7 
hit; 2. 2. iTF, tMRTiOiSfrl lt^o) £• 
»£U i 0 2 ft? 1 1 OS* : ^-X h 1 OH 

*=3 0 : 7 0O^-Xh£tHHU:. 
[0086] K-XM7K-XMCilli«7 
-f^*i^ (Eg; 180nm, 7X^hJt; 6. 2, 
WT. «tt'7>f*tt ; F2i:V^) £«£U ««^-f* 
^20K* : ^-Xh 1<0W*=2 0 : 8 0O^-X 

[0 0 87] (^-XM^l^-XMK.Sf^ 
•fj&fi? (Eg; 220nm;7X^hJt; 6. l", 

Wf-3 OW* : ^-X h 1 OlT*= 2 0:8 0O^-X 

[0088] (^-XMgi^MCIttO-? 

4 #8? (Eg; 27 0nm, 7^W hit ; 6. £1 
T, WLVmiVfrlbm ) £M£U WRv-f 
?4Og*:^-AhlOW*=2 0 : 8 00^-Xh 

[0089] C<-^b20)^Mf:,S««7 



(Eg; 50 0nm. 7^7 hit ; 5. 9, 
jKfrSO** : h 1 Oft*= 2 0:8 0O^-A 

hzmmtt:. 

[0090] (^-Xh2 1)'<-XM(:,li^ 
-fj&efr (Eg; 670 nm, 7X^9 hit; 5. 8. 

8^6 OK*: ^-Xh lOK*=2 0 : 8 0^-^ 
h£PHU:. 

[0091 ] (^-X h 2 2 ) h 1 (C, «*<0-7 

(Eg; 88 0nnu 7***? hit ; 5. 7. 

8^7 ok* ; ^-x h l oKft= 2 0:80 co^-x 
hmmit:. 

[0092] C<-X h 2 3 ) *<-X h 1 fc, ««7 
-T^SiMEg; 10 80nm, 7X^^hJt; 5. 

*^8c0^fi: ^-Xh 1^®*=2 0 : 8 0^ 
-Xh^PSUc. 

[00 93] K-Xh24)^-XMt > itt«7 
-f^^ (ES; 3 3 Onm, 7X^9 hit; 5. 1. 
WT\ <R«^^m^9i:V^) fta^U, 
fe-?9 C0®ft : ^-X h 1 C0W*= 2 0:8 Ocn^-X 
hZfflSkbtz. 

[0094] C<-X h 2 5 ) ^--X MC, S««7 
^f^e^ (E@; 32 0nm. 7^^ hit ; 4.2. 

XWf 1 0<7)^i;' : ^.-X h 1 C7)W*= 2 0:8 OcO^. 

-xhzmmuz. 

[009 5] (^-Xh2 6) ^-XhltC. ffif&-? 
AilWt (fig; 3 2 0nm, 7X^^ hit ; 3.5. 

ffl£-?jtim-i it^o) *&&Ls wtt?4 

mt=f- 1 1 COW* : ^-X h 1 <DMa.= 2 0 : 8 0cO^ 

[00 96] K-Xh27)^-XM(c > «««7 
-f^tt^ (Eg; 3 1 Onm, 7X^hJt: 2. 7, 
WT, WR-e^fi^l 2fcv*d ) Sr^L. «R-7>f 
^S^Fl 2cOS*:^-XhlcOWa=2 0 : 80cO^ 

[0097] K-Xh28)^-XMC»R^7 
'f^ftT (Eg; 30 0 nm, hit ; 2. 2, 

: ^-Xh lcr>M&= 2 0 : 8 0(0^. 

[00983 (HJfcffl 1 ) OTfcSrf J: 0,05 

2 o t mmommtt? s 1 o x 1 o mmco 

[009 9] ^5X*«Lhfc7v*H-rSn^SnO 



(& 0))02-289274 (P2002-289274A) 



zmmm im 5 0 0 nm) mi&uzmwmmm 

ffiJR*. 4 5 0XW^ft<OikT'$j£U:. IC, 
^-x b 4 Srffl v ^X d cox 7 V - y mi t m& t z m 0 

mt^tizx*). sno 2 mmm±m 5 

m®2 tmmmfccD¥mftn& (%%wcr>mm ; 1 0 

mmX 1 Omm. J1J? ; ; 1 0/xm, ¥^fls/10/f J¥ ; 6 

m®&%*ttix^%\^mmrmitz. 

[ 0 1 0 0 ] 3Wc, WTcoJ: o lz I 

tzmrMy-iummt ix, ^tobr-^Aigft 

[cis-Di (thiocyanato)-N,N'-bis(2,2'-bipyridyl-4,4' 
dicarboxylic acid) -ruthenium (I I)] £\ -^^SS^'S 
xi 0-*mo l/Lk%&£olz®mi. iVr-^^m 

mmmmitz. mz, zmmiz^mwmzmi 
u mz£<o. mgmmiz&mtK&frT-vj*® 

fctf® 1 . 5XlO-'mol/c m 2 ®«.U 1 

[oioi] mz. nut ixm^mmtnmm 
ttt±$2mt$>£i£im (ptmmmz ■, 100 
nm) . nmmtLx, s^m&t/swj^^ 

^-^-S r-t-ijyj ) £3ltfjfU H3£ 

ix.Mfazv. mizmcommzumixmm® 

[ o i o 2 3 ( mmm 2 ) *mm®<vmmmT<v x 
oiziz'€->tzz\ timii. mwn tmcommzx 

0 0 1 1 tziem 1 0 &tm 3 itz&mmm 
±mmm2 0 k Rat^$)££^i>ftmm&t/£S*iJS 
mxmmmzmitz. 

[ 0 1 0 3 ] ^-x h 2 z*mwmB&Lm^-A bti 

Xmmirz. tlX. Sn0 2 ^«li±^ s ^-Xb2 

£x?u-y£PJ5?JU ifcwcuafts-ert:. 

[0104] ^-X b 3 S:^S£SUl^ftl*)g|50®^B£ffl 

^-x h t ixmm itz. t tz. ^-x h 5 &3tM/i 
nmmnmfom^-z b t txmm m. % lx , 
mm 1 1 muz Lx*m#M±£m$ja*ms. l 

c 0 1 0 5 ] * lx . s n o 2 gm§Lhcn 1 t^-r^ 

1 Ommx 10mm, «Jf ; IOaciti, ¥#ft«cO« . 
JI; 3 /i itu ftl*l9W)l*>*Jf ; 4junu S^COl(C 
**r§*i**rr i 0,8^ 10*** ; 1 0**96, 



#Ti0 2 &?l 5 0®*%) iffiSLl* m 

B&mzttLx^z^m&zimitz. man it 
mmiz, mmtftmcEbA^-y-s&ftbxttiin 

[0106] ( mmm 3 ) ^m^mmcommzm ix . 

-x b 4 Sr3fctSSL«0«ffl^-x b k tTffiffl L^c k 

s 1 0 atfia 3 L/cfesttss±nsM 20 tm® 
tz. *mmmit, gftmcomm-, 1 ommx 1 

Omm. Mm ; 1 0/znu ^ftl^li? ; 5^m, % 
[0107] (HSS^J4 ) ^^mm^HfitdBLT . 

^-x b 2 i^mmmm^-^ b t ixm 1. 1 
-x b 6 imaMmm*-* b t ixm uzz t 
\m* . h»j 1 1 iaww)*«(c i 0 0 5 1 ^ t tzm. 
mi omm3t,z^itz&m%mmmmm2 otmm 

tz. =5rfc. ^fWSffJi, «*lS^)BaS ; 1 Ommx 1 
Omm. mW- ; lOjum, ¥9ftB0JB0 : 6. 5u 
m, ^a«<7)lil ; 3. 5jum, 3tlJcaat^WSii 

X7f4^ 1 ; 2 OS*%T-&ofc, 
[0108] ( mm 5 ) ^ftSfiicOSSittCl^ LT . 
^-x b 2 fciNWMBBJRffl^-^ b b ixm I , ^ 
-x b 8 $r^SUi^ffl^-x b k UTffiffl Ucc: k 

fc*W§*L4t(MftT i OM?3CDt^m ; 3 0g*% 
X'h~>tz. 

[0109] ( mm 6 ) ^mmmmmr^ ix . 

^-X b 2 £¥&#:Jf JEMffl^-X b k Ltffiffl L, ^ 
-x b 9 ^^mSUl^ffl^-x b k LT&ffl U/cC k 

mm. mmm tmiwfmizx, vmMRV&mm 
izttztiimvtT i o z m-4(^^m ; 3 ow»% 
[0110] (mtmu ) *m#*&f?m&£!&ix . 

^-x b 2 **3WWB»JSffl^-x b k LTffiffl t , ^ 

-x b 1 0 zmcmmf&m^-x b t txmm itzz 
tmm. mmm 1 1 momizx *)%m®ms&m 

%x-h->tz. 

[oiin (mtw\8 ) *mw&mmz®,ix. 
^-xb2£*mftmmm^-xbtixi&mi. ^ 
-x b 1 1 tyemmmfm^-xbt ixmittzz 
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burnt, mmm ltmomizx vmmRv&m 

miz^znmttT i o 2 nT6<vmm ; 3 on 

[0112] > ^mm&commzmtx , 
^-x b 2 £¥gtt)l^j£ffl^-x b k fcteffl t . * 

— xb 1 3 *#ttawB«ffl^-* b t ixm itzz 
mm, mmm lbm^imzx <omm.v&m 

«fc#*S*i4#*T i O t S^8«)*** ; 3 o«« 
%X'hntz. 

[0113] (gffiffl 1 0 ) ¥$ffcm&tfM£i£ L 

x . ^-x b 2 z^mmmm^-A b b ixm 

U ^-x b 1 4 £ jfcttSJBJBjSflK-x b b Lxm 
lizZ fcjaWi, 1 fc fflRO^MfcJ: OftSHS. 

3lfilBSL«fc*&*^4»«T i 0 2 fitf 9*>*ff* ; 3 
0 

[0114] (n»n 1 ) *mmmv>wmizfei 
x. ^-x h 2i^mmmm^-x b t ixm 
u ^-x h 1 5 tffl&MjmM'i-A b b ixmm 
uzz b mmts mmm 1 t nmm\mzx *)mm. 
ummmmmmm^mitz. *m*mm 

3 0%&%X'$>r>tz. 

[oii5] mmm 1 2 ) ^tmMvwmizwii- 
x . ^-x h 2 i^mM&mi-x b b ixmm ~ 

U ^-x b 1 8 £ft&SUl«!^-x b k ixm 
ItzZ fcHWi, HJSflJ l k |3|«o¥)f <k 

*»aifc:^sn6«E«v>f*a^3w*^r*; 20 
[0116] ( mum 1 3 > mwmmmmizm 1 

X , ^-X b 2 £¥#ttWBfiJUfK-X b k LXm 
U ^-X b 1 9 fcftifcSUimffl^-X b k LTfl-ffl 
WS£ kfiUWi, HSfeCT l k BWCi O^ESffia, 

#»^fc^3ii*«^4j^4*te#*: 2 0 

[0117] (gftft 1 4 ) ¥*tttt&ol!3fcll! t 

X . ^-X b 2 £¥gft««j£ffl^-X b k LT&ffl 
L- , ^-x b 2 0 £ftfM«ffMffi^-X b k LTiSffl 
Lfc£ fcJ2WUU HSfeW l k mo^JKfc J: O^ffia, 

[0118] (mmm 1 5 ) ^mm&comm^ 1 

X , ^-x b 2 Sr¥#ttl»jSJiK-x b k LTffiffl 

u ^-x b 2 1 zammBtim^-x b t ixm 
mzkimt. mmm 1 1 mm^mizx *)m®R 



[0119] (HMtfl 1 6 ) *W*»ffi<ol!Jgfc|RL 
T , ^-X b 2 fr^ttilffiMffl^-X b k LTffiffl 

^-x b 2 2 zytmmB&m^-z b t ixm 
itzz tma. mmm 1 1 mma&miz x 
vmm®m±®nmftwiitz. ^awtroo 

3fe^SLl(c-ir^§ai)««^-f^a^7c7)-t-W$; 20 

[0120] (mm 1 7 ) ^ifwsoHficiRL 

X . ^-x b 2 £¥##*$J£ffl^-x b k LT^ffl 
U , ^-x b 2 4 ^^SUMS^ffl^-x b k LTffiffl 
UfcifcJ2M«4, HfSWl kH«<0^J«tJ: 

vmmmmmimzftWLtz. *mmmv 
%mM(z^^tii,wm.^^mt : f-9^^m-, 20 
nm%X'h->tz. 

[0121] (mmm 1 8 ) smwtmvwktmi 

X . ^-x b 2 ffMffl^-x b k LTteffl 

t, ^-X b 2 5 *3t«Sa«»J«ffl^-^ b k LTSffl 

Lfcckjawi, nsfi^i bmm^imzx ^mim. 
vmm®m±mmmztfmitz, *mm&n 

%mMlzttZi\hWfc?4*im-\0<7>l!;^\ 2 

omxx'h^fz. 

[0122] (mmm 1 9 > ^^^com^c^l 

■C , ^-X b 2 *^m»fMB»J«ffl^-^ b k LTfilffl 

l, ^-x b 2 6 zftmMBtfLm^-x b b ixm 
ttzz bam. mmm 1 1 mm^mmzx vmm. 
vmmmm±®mitizftwitz. *mwm?) 

#BMfc**S;ft4«R-7-f 1 1 O*^* ; 2 

[0123] ( mmm 2 0 ) ^im»ft«ffi<7)«jtfc:is 1 

X . ^<-x b 2 S^NIfMIJgjSffl^-x b k tT^ffl 
U ^-x b 2 7 *3tft3UB»j$ffl^-x b k LT^ffl 

l^c; tw, ust^ 1 bmmco&mzx o^mna 

0M*%T'fto^. 

[0124] ( jte^ij 1 ) ^mftnmnmk izm ix , 

^-x b 2co^S-fflo-c^«slco^5&^^l.^f(cfl; 

ffi (S3tffi<?D®S[ ; 1 OmmX 1 0mm, SH ; 10// 

[0125] ( mm 2 ) trnftzmnmiz® ix , 

^-x b 2 *¥»*JB»jatffl^-x b k LTffifflb, ^ 

-x b 7 zffiffljBBjm^-x b b ixmm ttzzb 

BWi* ^56^1 1 k HUko^JIfc: J: 
fc**TS#l*»RT i 0,tt : F2^)*** ; 3 0«*% 
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coi26] ( mm 3 ) mmmnwmizm ix , 

[0127] (Jt«55Wl4 ) LT . 

^-X h 2 *¥*ttWEa£ffl^-* h t LX&m L „ 1 

tfiuwi, nfiw 1 1 H«w>#*fcj: *)mm.t/&m 
mmmmnmmitz. ^##«@^^txa 

*fc*tf3il**ttT i 0 2 ffrPl ltf>£** ; 3 OK 

.. . • 

[0128] ( yam 5 ) ^mmmmmzmix: 

b 2 £¥3£tt«^l£ffi^-X h k t . 

-x b 1 7 «r3tttai^«ffl^-x h fc LTf£ffl Lfc,I 

«fc*WS<l4»Rvf*» : F2<^fW*: 2 011% 
[0129] ( ftWJ 6 ) ¥*ftfg&0£BiC|g L T , 
-X h 2 3 £3ftf*SU10)£ffl^-X h k LTffiffl UzZ 



JIt^£ftl>«tt^#&78<^Pnp; 2 0fi*% 
[0130] (JtWl7 ) ¥*Me«ffOlBtK|{l/C , 

<-xb2immmm^.-xhbixmmi. ^ 
-x h 2 8 ^^sm^ffl^-x h t ixmmitzz 
k jaw*, mmm i k iBrawjuin j; o %mmrv&& 
mmmm&wmuz. *mfawmcD%,mL 

*fc#*3*l4*tt"?-f 3cr>ttm ; 2 Oil 

%x*b^tz. 

[0131] [mmnmmi vmmmizff&K 
mtm i ~~mmm 2 0 , wm 1 -jtRw 7 ofe**® 

ttHMtt, (WACOMI, wx 

S-85H) SrfflW AMI. 5 7 4 /l^-SrilLfc* 

tsyyyyfrk 1 o o ow/m*w«iEbkiue«rHiat 

(Isc/mA cm"*) , ffltflB? (F.F. ) &#X* 
[0132] 

[mi 







Voc 
/V 


I 6C 

/niA'Citt' s 


F.F. 


V 

/% 


SSJSfl 1 


0.70 


14.8 


0.7046 


V.3 




0.71 


15.1 


0.G996 


7.5 | 




0.69 


14.4 


0.7045 


7.0 


S1B0I4 


0.71 


14.5 


0.6994 


7.2 


SJB0I5 


0.69 


13.1 


0.7023 


6.3 




0.7O 


14.1 


0.6991 


6.9 


3UW»7 


0.70 


14.4 


0.7044 


7.1 




0.69 


13.3 


0.6974 


6.4 




0,70 


14.7 


0.6997 


7.2 


^ffittl 0 


0.69 


14.3 


0.6993 


6.9 


^t0UL09 1 1 


0.69 


12.8 


0.7020 


6.2 


Hffifl 1 2 


0.69 


12.4 


0.7013 


6.0 


Hffifll 3 


0.70 


13.6 


0.7038 


6.7 


%MW 1 4 


0.71 


14.5 


0.6993 


7.2 


^#5#1 1 6 


0.71 


13.9 


0.6992 


6.9 


mam 1 6 


0.70 


12.6 


0.7029 


6.2 


HJfifl) 1 7 


0.Y1 


14.5 


0.6994 


7.2 


USte^ 1 8 


0.71 


14.1 


0.6992 


7.0 


1 9 


0.70 


13.6 


0.7038 


6.7 


0 


0.69 


12,2 


07009 


6.9 


1 


0.68 


11.5 


0.6905 


5.4 


tt3M2 


0.68 


11.4 


0.6966 


5.4 


■ J±&^3 


0.69 


11.4 


0.6992 


5.5 




0.68 


.11.5 


0.7033 


5.6 




0.70 


10.6 


0.7008 


5.2 


Jttttt6 


0.70 


11.2 


0.7015 


6.5 j 


Jt*W7 


0.69 


11.2 


0.6988 


54 



[Ol3 3l*lfc*Lfclift3&»6W4)3WrJ:dfc:, H 



^a^ttz. 

[0 134] 

m&zffifctz^tmmmz&^xm^%ffltm> 
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[Ian w&m%wm%~%wmtt-mmm 

i m 2 ] 0 uzm uzmm i o o <vm<v$m*xiM 

mx-foi. " ■ 

[04 3 *^co^Sffi^-^M^^*-f^»fffi 
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